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^ ^Hl ^^AiE^ *§s§*}jl #7) e^j* tfl^ll 

E^^g ^^Kr ^7} uflJfsi ^-71 #eizL ^ 0 H1 ^.^^ 

^-ofl La SE^r LaN^: #^Rr *l]2#7j] ; ^ S^r 
7)^]^ i-^n>^e|^H LaN <S^*>jl ^W^Rr *fl33:7l) ; #7l 

^3^^]7> fesl -8-611 sr>«-#^32f BLT -B-^^ ^*Hr ^U^Tfl ; ^ #7l BLT 

-n-^^" ^#^# $^«Hr *fl5#3l» 01=^^14. 

SEtb, £ «K£*ll SW^, 4i^/=Eflol ^*}-; A>7l i^/H.5fl<y ^t}" 

°fl LaN Jfr-SHMfS £ ^71 LaN Aj-ofl %^ BLT ^^a]^* 



[tfllE] 

£ 2e 

La, LaN, MOD, BLT, TiSi2 
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^lS.^ll4i^}- ^ zl ^2: ^^{Semiconductor device and method for fabricating the 

same} 



S. l£ ^2fl^l TiN SKHh*l** ol-g-tr BLT 7fl2flA-|Ei# ^ «V£^1^> 
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23 : TiSi 2 -2.^^ 
24a : La iE^ LaN# 
24b : LaN ^^}%- 

25 : sH^^R 

26 : BLT -fj-*!^ 
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«>£^^> * ZL *fl2 a o Vl tH] ^ ?A°-S-, ^ -tf^Ml^r BLT((Bi x 
La y )Ti 3 0i 2 ) 7«3flAlEj 

5)1 S.J±^r°l e (Bi- layered perovskite) 5fe SBT(SriBi 2 Ta 2 0 9 ), SBTN(SriBi 2 
(Ta,Nb)0 9 ), BLT -f-°l 7fl^Jl &tf. 

SBT 311£r ^^^]7)7l $l«fl 800 °C °1#*IM l^ej* *H<>) *}IL5L f>}x) 
^1 TiSi 2 I-^zlsi a>^-7> ^^Keis, feint 31^3 nflael rfc 

oleltb «fl^*>7l ^ Sfl -8-71 SBT TfllSLt)- ^^5)- ^r£7> \££ BLT Tflg^ 

^^-#^r °l-g-*> ?11s11a1b17> AltEs|^tJ.. ZLe-iq-, BLT SEtr 700 *C ^JE^ ^ 

2j-7r 0 1^^°> 4j3H&Ur ^>^1 ol^ol^lcl-. iq-eJ-Al, BLT ?fl sfl ^ Ej ofl ^ £ 

700 r ^g-^HH £ TiSi 2 0_nl # EH^o] x^ 7 j. «go^q.^ ^ ^-A> 

£ l£ #211^ TiN BLT 7fl3flAlE^S ^ ^hE^dL*} 
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<18> = 11- %S*>^ , ^l?icfl E^A^o] i^/^E)ltl4 ^£^(10)^ ?d<$n 

(ID* ^i^As ^z]-*H ^ -¥-$H ^ # 

7] ^hh#(5La1^] o>-g-) ^*o\) B?^<g #eiZL(12)l- ^^*Vcf. Ti# 
*V ^ <g^5}l- *H ^1 «^(12)^ Ti£] S^fl TiSi 2 l D -]?^t(13)f ^ 

^3: ^ TiN# TiN ^^1#(14)* #7] 

TiN S-^oM^CW)^ ^sjs.^- ^j^c}-. 

<19> tq-^-o.^, *B^^-(15)# $>$*H, BLT ^^^(16)4 -#^#^(17)* # 

3-«H ? fl3Xl]AlBlS «§^*M}. 

<20> b>4 ^-o] o] =.o^xl^ ^efloj BLT 7fl3iHEi^ 700t:^^ ^ 

TiSi 2 .2.^ €-^^(13)^1 ^VsN^ 015.0]^- Hi-e) ^^-o] a]^] ^-^s)^ ^^o) 



^7]^ #Hfl 7]#o] ^1* ^AiM, TiSi 2 ^ 

A oHl TiNJ±q- «l^%Vol ^-j7 BLT -ff-^^ ifl^f Lai- °l-g-*H LaN* # 

aj-^. * ^j^^j-o} LaN SKKM ^^f-A^^ 800 °C o]#<q JL^<^1^£ TlSi 2 
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#o} ^cgnvo. AjEfl^ Alz]-§>C^ ^2flAlEi ^ ^ JL #7l ^eMS. ^tt.ofl ^ 

l-si^L-I- ^ll^-^l; #7l HU&HW #°fl Ti# #^}<*1 

^ofln}- TiSi 2 |Aj£|nS ^. UN1 . ^S^Rr 

^71 LaN# #°fl ^± 5E^r «-^ 7 ]^A-l ^5).^ LaN ^ 

^4 BLT -B-^^ ^*Rr *fl4#7ll; ^ #7l BLT #°fl #^f*l^hg- ^^Rr 

<23> H *V, a. til-tr^ ^^ofl 0J,0]A^ ^/^]}o] A o V 7 ] ^A/celol 

-I: H.ei\H ^aj*; #7l tfl^-<Hl eMl^S #&|zz.; #7l ^g}* tflJf 

<8>S€ LaN §K_HM#; ^ #71 LaN SK^l^ #oj) BLT iM^-I- jc^- 

<24> o^, BV^ol 4^Rr 7l#^-o]:o]lA-l ^ Al o. ^ ^ ^ o} 7]-^ 

^h#^r -g-o]*1-7l| ^^1^- ^ oj^- ^£5. ^l^rl ^^^7] o^H, ^. ^ ^ 7^ 

<25> £ 2e^r £ t^^l til£^ldii7l-l- q-El-ifl^ ^r^iolcl-. 

<26> £ 2e# %i-^>^, 41^/^.511^1 ^(20) ^Hl bMI^€ #sl^el^ #e^(22)7l- 

#71 #51^ el 3- #eln(22) #ofl ^.Hi3.ifi*(23)3l- LaN SKHM# 
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(24b) «1 <8^£)<H 9X^r. ^7} LaN ^ y 0 >^l^(24b) *Hf*l^r(25)3r BLT -8-^(26) 

^ S. 2a°fl ta>^- £o] ( ofl^tfl E.®x]^&\S>] 4i^/£Leflo]4 ^ 

(20) ^^(21)* Alz^H ?J)3flAlEi ^^^.(£A1*>X1 ^Aj§]- 

-S, #7] €-^*(5LAl5M xfl^ofl #S^ZL(22)« *§>8*r3, ?^|(£Al5}7l ^r-g-) 

£) <3<*HH ^^I^eIje^- ^^t(£.A]^] #°.) ^^-^^oflo]- #eizL(22)# 

^th=h <^7H, ^"71 ^^^(21)^- <&3%T$ 7l\<g<i\ «VnVol *}-g-£]D} nflS-S)^*} 

4i*S £ 2b^l ^j*]^', Aj-7] ^^^ (3E Al^l ^tLo) ^E^Zl(22) 

Aj-ofl ^mtfl , TiSi 2 4 ^ -2-^^(23)* <8^*>ul La 3~ LaN#(24a)# #^tr4. 



#71 -2.^^(23)^ ^Mlfe- #5^(22)7} ^Aj^ o]*o] ^E«i( £ A]^l- 
*1 #-§03 ^3E ^ 7}Ef nj-sj- ^SH, LaN^(24a)£- 500A vfl*l 2000 

-#7] La LaN#(24a)^ PLD(Pulse Laser Deposition), 

(Physical Vapor Deposution; PVD), ^-R-7] (Metal Organic Chemical 

Vapor Deposition; M0CVD), ^ b\ ^ ^ (Sputtering) , #efz^} ##-R-7| 
^-^I'SHt^'S (Plasma Enhanced Metal Organic Chemical Vapor Deposition; PEMOCVD), 
LSMCD(Liquid Source Mist Chemical Deposition) SE^ Ir*^ (Atomic Layer 

20-9 



1020000082308 2001/5/ 

Deposition; ALD) H 0 >l £-Sr °l-§-*H ^^Ifltf. 

<32> 4#^S £ 2c^l S.*)& y}<2}- £oj f Aj- 7l La LaN#(24a)* ^i(N 2 ) 5E£r 

S-MofCNHs) ^71^1 #Bf^nV* o> 7 1a1^ n]^ La^ LaN# ^sH^jzf ^a] 

oil ^s^s^H LaN SKHM#(24b)# ^^^cf. 
<33> LaN^r WOvQ/cmS. TiNJlcf BLT^) ^^iS $X7) nfl^ofl 

^7H, ^>7l #sf^n>^^^ i mTorr 10 Torr ^ 25W ifl*l 500W^ ^ *f 

°1H, *JM=| 250 °C vfl^l 650 -fr^SH ^Al^-cj-. 

<34> 0}0]X\, ofl^|«q ^ CMP -8-71 ufl^-ofloV AJ. 7 ] UN ^.AVtij- 

*)#(24b)°] ^sjJE^- tbuf. 
<35> cJ~g-o_S £ 2 cH £a]^ w}<4 ^-o], 500A tfl*l 2000A^ ^v\)sL ^^(25)* 

<36> cf-g-o.s. £ 2e ^l ^-o] , ^#^(25) >M 2i^«l7> Bi7> 3.25 

^rJE vfl^l 3.35 ^Uj-^JEolji, La7> 0.80 ^Hr-E vfl^l 0.90 ^Hg-JE."?} BLT# 
<*) BLT -ft-^(26)# *§>^ * RU( Pt( Ir02 rr^ Ru0x (x - 2 ^ 3 ^ ^ } # o)^ 
^M"* ^-B-71 Sj-^aj-^ (M0CVD) , #^7l^3V^ (PVD)> a - f^p]. ^ 

7]^^^(PECVD) «<H^ ol|.5H ^^^-(27)* ^tft}. 

<37> o^H, ^7) BLT^ ^ a^j-xl «HH cq n 7 >^H, t^*] 

<38> ^-71 BLT^r i^(Spin-On), M0D(Metal Organic Decomposition), ^7}^^ 
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(Physical Vapor Deposition; PVD), ^-fM sj-€j- 7 )^3j-^ (Metal Organics Chemical 
Vapor Deposition; M0CVD) , t^o} ^-8-7] 5^7}^^ (Plasma Enhanced 
Chemical Vapor Deposition; PECVD), LSMCD(Liquid Source Mist Chemical Deposition) 
Stt (Atomic Layer Deposition; ALD) # 0]^ °l-g-*H ^tr^f. 

<39> °)7}*], ^7) f^4 ^Hr7l 2r*)-7]^-^3V^(PEM0CVD)^, 5 mTorr ^ 5 0 

Torr^ ^ ^ 400°C ifl*] 700°C^1 ^£ «HH #^3^ ^^^l ^«fl ^]*r^f. 

<40> cf^- ^a]<^)o] mod^- ^ aj.^ n 2 0 -trii^ ^^-7}-^ ^ o)^ 

*rM-* ^-§-7>^S S>o} 2^ 80°C S# 300°C^ ^^^s](R ap id 

Thermal Process; RTP)*f^r afll^eH BLT## , 4*1 N 2 0 5£^ 

-ihh^ ^f"7>^ ^ o^v_ «-<^ 7 HH 650°C tfl^l 675°C^1 

BLT^-g- ^I^BHl cqsfl ^ ^<5}^ ( ^7) BLT -^-^Sf(26)# ^ 

<41> ^ j T^A]^ £^5} ol^ofl ^ SL^% ^ ^ 

<42> ^ i£^o} ti>£^li7> H>^^ ^WflS. La# 

LaN^(24a)-§- ^ ^a] ^ ^JEM^ Q<£ ^^ 7 ]S. #er^ r ^s)^H 

LaN ^H^l ^(245)1: ^^f--^.^, f>}x) -g^zis}- _£.n] ^ba^o] a].^ yJ-*]sH ^ 

<43> ttV^O} 7]# A}Aj-0- h].^^. A^H] ofl ttj-e}. ^^]^0. S 7) ^<5}-$i O.T-)- 
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i] 

^ ^*<H ^Hl ^3T)]AlE^ ^^g; ^<5}jl ^-71 ^-fr Xfl^-Ofl 

3)<M|^€ ^SiZLl- ^*Rr ^11^7^1; 

LaN-i- f^sfe ^]2#7fl ; 

^ SE^r «g-2.qo> ofl ^ #^n>^el*H ^sHS LaN ^>«<M## 

#7] ^]3^^l7> ^# tfofl BLT -B-^^M: ^k}*= ^4#7fl ; 

#7j BLT -Rr^ ^oHl ^*l^-§r *g^*Hr *)l5#?il 

2] 

l %H1 9X°1*}, 
#7] LaN ^^1^, 

500A ifl*l 2000AS] ^ ^-i- ^%°_g. ^ &£.*H±x} 
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3] 

*f| 2 %H| 

^"71 La HL^ LaN#^ 
^7)^^, LSMCD 3~ ^7># & o]± ^d\] o^fl o]^^^- s^io S 

#71 #5^T^e|^, 

1 mTorr ifl*| 10 Torr^ <y-^ ^ 25W 500W£] -4^ *HH , ^M^l ^JE* 250 

°C tfl^l 650°CS. ^*l*Hr 3* t^AS «Hr y>£^fl^> ^flS . 

1^^-* 5] 

*)1 l %H1 5a<H-H, 
#7l BLT^ S#til^, 

Bi7> 3.25 ^7>^£ ifl^j 3.35 ^UHs^olaL, La 7> 0.80 ifl*l 0.90 



20-14 



1020000082308 2001/5/ 
6] 

*fl 1 %H1 SU^H, 

i^fr, #^7l^^, ^-#-^-71 5}-*}-7l^aV^ ) M0D , #^n> ^-fr7] s}-^- 
71^^^ , LSMCD i£fe ^7f# ^zj-ig # <^ s>m- ol^efe ^ ^ y> 



7] 

^-71 ^r-fM ^71 ^^^r, 

5 mTorr vfl*] 50 Torr^ ^ 400 "C ifl*] 700 °CS] 3}^ 

8] 

XI 6 5fl<>H, 
A oM MOD^r, 

alll^SlSW n-^r ^^^H BLT^-g: f^SRr #31; ^ 

^-7] BLTf^ ^^sj-A]^ BLT -fr^-g- ^*Rr Xl2<i^5l #3] 
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N 2 0 HL^b ^9\- ^±2] ^7}+ ^ o]± f^Jg. tiV-g- 7]-^5. *H ^ 80 
°C ifl*l 300°C^ ^^J=S -g^<i*i&|*Rr ^J-i- ^ «>£^^> ^ 2 



l^^-Q 10] 

^ 8 5fl°H, 

^db, N 2 0 S^r ^7>i ^ §>u}o] «-0| 7 ]o1]A-l 650 °C 



11] 

*« l sa<H^, 

#7] tfJf^^Sr, 

Ir0 2) Ru, Pt 3L$= RuO x (x^ 1 ifl*l 3 3 ^) # ol-g-*Rr ^ s.^ 

—-3- aflHE: ^ . 
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[$^* 12] 



[^^% 13] 

*)] 1 %H1 5a<>H, 
^71 «A] E ^, 

-2-=-*§ ^ <^ ^ ^ f^'lS S}^ HV£^i 

7> aflS 



[^^"^ 14] 

1 ^ ^fl^l 13 ^ f* <H^ ^ Oj-^. H>£^l4l7Hl 5U<>H, 

±^ /-BBfl^ 

#7l ii/£^J JEL^M? 

^7] ifl^ofl #e)^e)^ 

A o v 7] ^e}* ifl-^ #71 £.trts<3}^ #<H1 *§#3 LaN sK_KM#; ^ 
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A cM LaN sH+lMf 1 A 0 H1 BLT ?fl2fl^l^ 
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